Capillary electrochromatography of proteins and peptides with a cationic acrylic monolith.
For the separation of proteins and peptides by capillary electrochromatography (CEC), columns with a monolithic stationary phase were prepared from silanized fused-silica capillaries of 50 microm I.D. by in situ copolymerization of glycidyl methacrylate, methyl methacrylate and ethylene glycol dimethacrylate in the presence of propanol and formamide as porogens. The epoxide groups at the surface of the porous monolith were reacted with N-ethylbutylamine to form fixed tertiary amino functions with ethyl- and butyl-chains. A mixture of ribonuclease A, insulin, alpha-lactalbumin and myoglobin was separated isocratically by counterdirectional CEC with hydro-organic mobile phases containing acetonitrile and sodium phosphate buffer, pH 2.5. The separation of four angiotensin type peptides by CEC was also achieved under similar conditions. The elution order of proteins was similar to that obtained in reversed-phase chromatography. Plots of the migration factors for proteins and peptides against the acetonitrile concentration exhibit opposite trends. This is most likely due to the greater chromatographic retention and lower electrophoretic migration velocity of proteins than that of peptides in the counterdirectional CEC system. From this it is concluded that the separation is governed by a dual mechanism that involves the complex interplay between selective chromatographic retention and differential electrophoretic migration.